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Abstract. The humor immune response is mediated by antibodies synthesized as specific 
response against antigens. Our investigation aimed to emphasize the presence of the natural IgY 
antibodies from hen, quail, and duck eggs, and their molecular and morphological characterization. 
After the electrophoresis of the IgY antibody, three bands of samples from the hen, quail, and duck 
eggs were obtained. They correspond to heavy (H) and light (L) chains and trunk forms (∆ Fc), 
respectively. In ducks, the high frequency of the heavy trunk chains was recorded. The presence of the 
intermediary bands can be also observed, indicating the presence of the impurities in the 
immunoglobulin isolated from duck eggs in higher quantities compared to those recorded in hen and 
quail eggs. In the electron microscopy study of immunoglobulin, and from the images analyzed we 
can identify singular forms witch were morphological characterized. First, we observed the ”Y” 
antibodies forms but also the morphological aspects. From a detailed view of the images from this 
three species, we can observe particular aspects in the duck case. Electron microscopy images relieve 
great form similarity between quail and hen antibodies, and particular aspects in the duck case, where 
we can observe antibodies without terminal domains.   
 




The specific immunity (gained) is a superior form of anti infection resistance, 
achieved by neo-formation function and structures with high specificity degree.  
Natural or artificial mechanism can produce the active immunity. It is called active, because 
the organism actively interferes in producing the immune effectors.   
The active immunity is also called post-infectious and it is produced when the organism is 
infected, while active artificially immunity also called post-vaccine is gained as a consequence 
of vaccine administration.      
The humor immune response is mediated by antibodies synthesized as a specific 
response against antigens. After induced antigen proliferation, the B lymphocytes proliferate 
in plasmocytes (performing cells, which produce antibodies) under the action of the Th cells.  
The antibodies (immunoglobulin), secreted during the humor immune response are soluble 
forms recorded in organism fluids. Each antibody is coupled with a single epitop of the 
specific antigen (the antigen which determined its formation). The transformation of the B 
lymphocyte in plasmocytes with promotion of the immunoglobulin synthesis and secretion 
represents the cellular basis of the humor immune response. 
Three classes of genetic distinct immunoglobulin are present in poultry serum. Two of 
them, IgM and IgA, are common with mammals (Carlander, 2002), while third class, IgY, 
differs from mammal immunoglobulin (IgG). The IgY, is the predominant immunoglobulin 
class in poultry, observed even from 1969 by Leslie and Clem, similar to IgG class in 
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mammals. According to genetic research, this class was considered an evolutionary 
forerunner of modern antibodies, IgG and IgE in mammal.(Warr et al.1995).  
The transfer of three immunoglobulin in poultry eggs is realized by means of multiple 
mechanisms. The IgA and IgM are together transferred trough the white. On the other hand, 
IgY from egg follicles is passed only through receptors and selectively from there in high 
quantity in vitellium (yolk) and has a primordial role in the immunity transfer.  
The IgY quantity from yolk is 10 –20 mg / ml IgY, obtaining about 100-400 mg IgY 
from one egg. The transovarian passage lasts about 5 days.  The IgY content from serum and 
yolk is positively correlated, and if passage time is considered, antibodies titration after 
immunization can be determined directly from yolk. The IgY transferred quantity does not 
depend on egg size but is proportional with IgY concentration in maternal serum. 
We note a high quantity of specific antibodies for secondary immune response (IgY) 
that can be isolated from yolk without impurities represented by IgM or IgA. 
 
MATERIALS AND METHODS 
 
Our investigation aimed to emphasize the presence of the natural IgY antibodies in 
hen, quail, and duck eggs, and their molecular and morphological characterization. 
The antibodies isolation was performed from eggs harvested from not immunized 
poultries, in order to emphasize the presence of the natural polyclonal IgY antibodies. 
Hen, quail and duck eggs are used for IgY isolation. To provide homogenous sample 
we created a yolk mixture, and used for each method a 20 ml yolk mixture. Yolk obtaining: 
after shell breaking, yolks and whites were separated, then yolks were washed using PBS 
buffer, and in order to separate all white remaining, filter paper was used. The incision of 
vitellum membrane was performed and content was collected in a sterile Berzelius. The 
homogenization of all yolks was performed using a magnetic homogenizer for 15 minutes, 
minimum rotation with Teflon bar. The isolation technique used was the antibodies extraction 
method with water and ammonia sulfate.  
Water isolation:  needs 6 x supplementation of initial volume  distilled water  with pH of 5,0-
5,2 and stirring at 40  C for 6  hours or over night, followed by centrifuge separation of 
aqueous phase containing IgY .  
Ammonium sulfate precipitation: The fractionate precipitation with neutral salts is based on 
the following principles: salt ions, due to their number and water affinity, remove a large part 
of water molecules than usually hydrated protein surface, determining their precipitation in 
solution. Because each protein participates to a certain concentration of a neutral salt, gradual 
fractionate precipitation of proteins of a mixture is possible. The method is very efficient, 
ammonium sulfate being used for globulin separation. These can be isolated in three fractions: 
α, β and γ (when salt concentration reaches 1,34; 1,64; and 2,05 mol/l), separated from 
albumins. Initially, protocol imposes adding of ammonium sulfate to superior layer obtained 
after isolation and obtaining a 25% concentration, followed by centrifugation, a new 
precipitation at 40% ammonium sulfate concentration, finally leading to total quantity of IgY 
from centrifugation. 
In order to analyze the purity of the immunoglobulin obtained from the three analyzed 
species, the electrophoretic migration of the samples was performed in poliacrilamida 
gel.(SDS-PAGE) After polyacrylamide gel preparation, the samples are placed. One or two 
places are destined to the standard molecular weight proteins and ladder and color reagent, 
0.1% bromide-phenol blue, respectively. The migration is performed during 3 hours till the 
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migration front reaches the inferior extremity of the gel. After migration, the gel is colored 
and fixed.  
To study antibodies morphology, electron microscopy analyze was performed in the 
Electron Microscopy Centre in Babeş-Bolyai University, Cluj. 
 
RESULTS AND DISCUSSION 
 
The antibodies are the main molecular effectors of the immunity. They are glycol-
proteins synthesized under the influence of the antigens. They specific interact with the 
antigens, both in vivo and in vitro 
The antibodies are the effectors of the humor immune response, represented by the 
immunoglobulin molecules, which belong to the group of serum gamma-globulins. The IgM, 
IgY and IgA are the immunoglobulin classes recorded in poultry. In all classes, the Ig 
molecule has the following main components:  
The H chains (heavy) are made of 450 amino acids with a molecular weight of 50 kDa. 
The heavy chain is composed of a variable region and a constant region. Through its variable 
region, the heavy chain participates to the forming of the site of antibody combination and has 
a more accentuated activity compared to the light chains. In this way, it supplies an enhanced 
potential of the epitops recognition.  
The L chains (light) are made of about 220 amino acids, with a molecular weight of 22 
- 24 kDa. The L chains are the same for all classes of immunoglobulin, but two forms can be 
found, κ or λ type. Each light chain is made up of a variable region (Lv) and a constant region 
(Lc). With its variable region, it participates to the formation of the combination site of the 
antibodies (Cristea V. et al, 2002).  
The overall structure of the entire Ig molecule includes two heavy chains and two light 
chains, being a tetra-peptide with the general formula H2L2. The chains are intra-catenaries 
linked through a single disulfide link in hinge region. 
  
 
Fig. 1. SDS – PAGE electrophoresis 
(1-2 IgY hen, 3-4 IgY quail, 5-7 IgY duck 8 Body weight marker proteins) 
 
The IgY, as IgG in mammals, is involved in secondary immune response, being 
synthesized after IgM. It is predominant in middle and belated stages of the immune response. 
In egg, IgY is found only at vitellin level and has a main role in immunity transfer. The 
chicken passive immunization through the maternal antibodies transferred from serum in 
vitellus was reported long time ago, demonstrating the transmission of the titanic toxin 
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resistance in hen chickens. Characterization studies were done to observe the antibodies 
structure and morphology. In order to analyze the purity and molecular weight of the 
immunoglobulin obtained from the three analyzed species, the electrophoresis of the samples 
was performed in polyacrylamide gel. 
From the electrophoresis of the IgY antibody three bands of samples from the hen, 
quail, and duck eggs were obtained. They correspond to heavy (H) and light (L) chains and 
trunk forms (∆ Fc), respectively. In ducks, the high frequency of the heavy trunk chains was 
recorded. The presence of the intermediary bands can be also observed, indicating the 
presence of the impurities in the immunoglobulin isolated from duck eggs in higher quantities 
compared to those recorded in hen and quail eggs.           
After the electron microscopy study of immunoglobulin, in the analyzed images we 
can identify singular forms witch were morphological characterized. Firstly, we observed the 
”Y” antibodies forms but also the morphological aspects.  
Electron microscopy images reveal great form similarity between quail and hen 
antibodies. Literature papers confirm the fact that from a structural point of view there is great 
similitude between hen and quails antibodies. From a detailed view of the images of this three 
species, we can observe particular aspects in the duck case. 
 
 
Hen   Quail    Duck  
Fig. 2.  Electron microscopy aspects of the hen, quail and duck antibodies 
 
In the case of anseriform birds, studies reveal special antibodies forms with molecular 




After electrophoresis of the IgY antibody three bands of samples from the hen, quail, 
and duck eggs were obtained. They correspond to heavy (H) and light (L) chains and trunk 
forms (∆ Fc). In the case of ducks, the high frequency of the heavy trunk chains was recorded, 
without terminal domains C3-C4.  
The presence of the intermediary bands can be also observed, indicating the presence 
of the impurities in the immunoglobulin isolated from duck eggs in higher quantities 
compared to those recorded in hen and quail eggs.      
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Electron microscopy images reveal great form similarity between quail and hen 
antibodies, and particular aspects in the duck case, where we can observe antibodies without 
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